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A B S T R A C T
Although spontaneous coronary artery dissection (SCAD) is one of the causes of acute coronary
syndrome (ACS) or sudden cardiac death, its standard management, especially primary percutaneous
coronary intervention (PCI) in ACS patients with ongoing ischemia, has not been established. We
experienced three ACS patients with SCAD who were treated with a different strategy of primary PCI.
Each PCI strategy led to different clinical and procedural results. We describe here such PCI strategies and
results, and also discuss the literature regarding primary PCI strategies for SCAD-induced ACS patients
with ongoing ischemia.
<Learning objective: SCAD is a cause of ACS. However, the treatment strategy of primary PCI for SCAD
has not been fully investigated. We used different PCI strategies for three SCAD patients with ongoing
ischemia. Our case series suggested that plain old balloon angioplasty is an acceptable option to avoid
coronary stenting because the majority of patients were young menstruating women. Coronary
vasospasm might be associated with SCAD. Treatment with vasodilators could be a potential
pharmacological option for avoiding recurrence of SCAD.>
 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Although spontaneous coronary artery dissection (SCAD) is a
rare cause of acute coronary syndrome (ACS), there are many
reports on the clinical signiﬁcance of this disease entity in ACS [1–
3]. In terms of the pathophysiology of SCAD, several potential
disease conditions (connective tissue disease, pregnancy, and
coronary vasospasm) have been proposed [4,5]. Recently, ﬁbro-
muscular dysplasia was also speculated as being associated with
SCAD [6]. However, in contrast to the well-known, above-
mentioned pathophysiology, the treatment strategy of SCAD has
not been clearly established. Conservative therapy is one of the* Corresponding author at: Department of Cardiovascular Medicine, Graduate
School of Medical Sciences, Kumamoto University, 1-1-1 Honjo, Chuo-ku,
Kumamoto 860-8556, Japan. Tel.: +81 96 373 5175; fax: +81 96 362 3256.
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1878-5409/ 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rightoptions for management of SCAD [2]. However, when ongoing
ischemia is present, some type of alternative strategy to
revascularize the ischemia-inducible dissected coronary artery
needs to be formulated [7]. Recently, we experienced four episodes
of SCAD in three patients and used different treatment strategies.
We report here the different treatment strategies with their




A 38-year-old woman was referred to our institution for severe
chest pain, which was suggestive of acute aortic dissection. She
was not pregnant and did not have any coronary risk factors. An
initial electrocardiogram (ECG) showed ST-segment elevation ats reserved.
Fig. 1.
CAG and IVUS images in Case 1. SCAD occurred in the distal left circumﬂex artery (red line). CAG, coronary angiography; IVUS, intravascular ultrasound; SCAD,
spontaneous coronary artery dissection; LCA, left coronary artery; POBA, plain old balloon angioplasty.
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performed emergency coronary angiography (CAG), and the distal
site of the large left circumﬂex coronary artery (LCX) was occluded
without thrombus (Fig. 1). We carefully crossed the lesion with
Xtreme XT-A guidewire (Asahi Intecc Co., Nagoya, Japan) using a
microcatheter (FineCross MG, Terumo Corp., Tokyo, Japan). After
successful guidewire crossing, intravascular ultrasound (IVUS)
provided a deﬁnitive diagnosis of SCAD, visualizing an intramural
hematoma and its compression of the true lumen. Therefore, we
used balloon angioplasty with a long-length, semi-compliant,
small-sized balloon (Sprinter Legend 2.0 mm  30 mm, Medtronic
Japan Co., Tokyo, Japan) to prevent longitudinal shift of the
hematoma. We also inserted an intra-aortic balloon pump (IABP)
to maintain sufﬁcient coronary blood ﬂow of the true lumen.
Waiting 30 min after ballooning, ﬁnal CAG conﬁrmed maintenance
of Thrombolysis in Myocardial Infarction (TIMI) grade 3 antegrade
ﬂow and the absence of progression of the SCAD segment. Cardiac
enzymes peaked, with creatine kinase (CK)/CK-MB isoenzyme (CK-
MB) levels of 1910/178 IU/L. No SCAD-prone disease conditions
(e.g. connective tissue disease) were detected by subsequent
systemic work-up. She was discharged 13 days after urgent
hospitalization without any major complications. A routinely
performed 6-month follow-up CAG showed a slightly persisting
dissected segment at the distal LCX. She was conservatively
managed without any additional intervention because of the
absence of ischemia as shown by stress myocardial perfusion
imaging.
Case 2
A 33-year-old woman, who had no coronary risk factors,
suddenly felt chest pain and was transferred to our institution. An
initial ECG showed anterior ST-segment elevation and an
ultrasonic cardiogram showed akinesis in the anterior wall. She
was diagnosed with anterior acute myocardial infarction and
underwent emergency CAG. Before CAG, ventricular ﬁbrillationoccurred and she was deﬁbrillated by direct-current cardioversion.
CAG showed 99% narrowing at the middle segment of the left
anterior descending coronary artery (LAD). We performed
percutaneous coronary intervention (PCI) under mechanical
support of an IABP (Fig. 2). We carefully crossed Sion Blue
guidewire (Asahi Intecc Co.) into the true lumen and performed
IVUS imaging. IVUS clearly showed the absence of plaques and the
presence of an intramural hematoma at the SCAD segment and its
compression of the true lumen (Fig. 2). After ballooning (Ryujin
2.5 mm  30 mm, Terumo Corp.), a bare metal stent (Integrity
3.0 mm  30 mm, Medtronic Japan Co.) was implanted in the mid-
LAD because of difﬁculty in maintaining TIMI grade 3 ﬂow only by
balloon angioplasty. Post-stent CAG and IVUS showed that the
hematoma was extended proximally across the proximal edge of
the stent. An additional short, bare metal stent (Driver
3.0 mm  15 mm, Medtronic Japan Co.) was then implanted from
just the proximal LAD to the distal stent. After post-dilatation of
the proximal stent, we conﬁrmed that the hematoma was not
extended, and ﬁnished the PCI procedure. Peak CK/CK-MB levels
were 2333/185 IU/L. Three months after discharge, a follow-up
CAG showed the absence of in-stent restenosis, and an ergonovine
provocation test revealed vasoconstriction of the distal LAD.
Therefore, we added nitrate to prevent coronary spasms.
Case 3
A 56-year-old woman, who had no coronary risk factors, was
referred to our institution for evaluation of chest pain. An initial ECG
showed anterior ST-segment elevation and T-wave inversion. We
diagnosed her with anterior ST-elevation myocardial infarction and
performed emergency CAG. The middle segment of the LAD had
diffuse narrowing and the distal part was occluded (Fig. 3). We
attempted crossing the lesion with the Xtreme XT-A guidewire
(Asahi Intecc Co.) and Corsair (Kaneka Corp., Osaka, Japan)
microcatheter. Despite the strong support system, we could not
cross the lesion. Therefore, we used the IVUS system to evaluate the
Fig. 2.
CAG and intravascular ultrasound images in Case 2. SCAD occurred in the mid-left anterior descending artery. SCAD, spontaneous coronary artery dissection; LCA,
left coronary artery; CAG, coronary angiography.
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IVUS images, there were no atherosclerotic plaques and a collapsed
true lumen was compressed by a pseudo-lumen. Finally, we could
not cross the guidewire to the distal true lumen and ﬁnished the
procedure. An IABP was inserted via her right femoral artery. Peak
CK/CK-MB levels were 630/58 IU/L. She was discharged from our
institution after 11 days without any major complications. Six
months after discharge, she was referred to our institution again for
evaluation of recurrent chest pain. ECG on admission showedFig. 3.
CAG and IVUS images in Case 3. SCAD occurred in the mid-LAD and distal LCX (
LCA, left coronary artery; LAD, left anterior descending artery; SCAD, spon
angiography; IVUS, intravascular ultrasound.inferior to posterior ST-segment elevation. Therefore, we performed
emergency CAG. Although her LAD was repaired with TIMI grade 3
ﬂow, the distal segment of the LCX was occluded. Because of relief of
chest pain and ST-segment resolution, we selected conservative
therapy as the initial management of the distal LCX lesion. Peak CK/
CK-MB levels were 418/47 IU/L. Ten days after emergency CAG, we
performed pre-discharge follow-up CAG again and conﬁrmed
recovery of antegrade coronary ﬂow at the distal LCX with repair
of SCAD. At that point, administration of a calcium channel blockerred line). Spontaneous healing occurred in the dissected region of the LAD and LCX.
taneous coronary artery dissection; LCX, left circumﬂex artery; CAG, coronary
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coronary vasospasm, which has been reported as a pathogenic cause
of SCAD [8]. Six months after discharge, follow-up CAG was
performed and the ergonovine provocation test showed coronary
vasospasm in the LAD and LCX. To date, repeated recurrence of SCAD
has not been observed after administration of calcium channel
blockers.
Discussion
We experienced four SCAD episodes in three patients who had
different PCI strategies: (1) only balloon angioplasty, (2) stent
implantation, and (3) PCI failure (wire not crossed) and conserva-
tive therapy. Because they all had severe chest pain, intervention
was required to relieve their ongoing ischemia. In general, SCAD
occurs in younger women, especially at the peripartum period
[3,4], but our three patients were not pregnant. Of these patients,
two were diagnosed with coronary vasospastic angina, suggesting
an association of coronary vasospasm and SCAD [8], and one had
recurrent SCAD, as previously reported [3]. In this patient,
recurrence of repeated SCAD has not been observed to date after
concomitant pharmacological treatment with a calcium channel
blocker. Because other underlying possible conditions, such as
connective tissue disease and systemic lupus erythematosus, were
not detected in our patients, coronary vasospasm can be
considered as a potential cause of SCAD.
Treatment strategy for SCAD with ongoing ischemia
Conservative therapeutic strategy is one of the choices of SCAD
treatment. This therapeutic strategy provides an excellent long-
term prognosis [2] and some SCAD arteries spontaneously heal [9].
However, when there is ongoing ischemia, an invasive strategy is
required to revascularize the dissected coronary artery [1]. Tweet
et al. [3] showed that coronary bypass surgery might not provide
long-term clinical beneﬁts because of its high rate of bypass graft
occlusion. Therefore, bypass surgery is usually chosen only when
SCAD occurs in the left main coronary trunk or in multiple vessels.
Considering the PCI strategy in patients with SCAD, ﬁrst, crossing
the guidewire into the distal true lumen is a difﬁcult and important
step, especially when the coronary artery is totally occluded. A
total of 21% of procedures result in failure because of the inability
to cross the lesion with a guidewire in PCI for SCAD [3]. Once the
lesion is crossed with a guidewire, imaging modalities, such as
IVUS or optical coherence tomography, should be performed to
check the location of the wire in the true or false lumen and the
presence of an intramural hematoma [10]. However, in the clinical
setting, checking the exact site of tear of the dissected segment is
difﬁcult. A long-length stent is thus usually used to seal the tear to
avoid shifting the hematoma. Despite such careful stent implan-
tation, movement of the hematoma often occurs and additional
stents are needed, as in Case 2. We try to avoid implanting multiple
stents because most SCAD patients are premenopausal young
women. If stents are implanted, patients have to continue dual
antiplatelet therapy for at least 1 month and then continue aspirin
for a lifetime, increasing the possibility of menstrual bleeding loss.
Therefore, there is the issue of how we can perform primary PCI
without stent implantation for ACS patients with SCAD. Consider-
ing the above-mentioned difﬁculty of PCI in SCAD, avoiding
shifting of the hematoma is the most important step. In our
institution, when using IVUS or optical coherence tomography, PCI
operators are encouraged to check the length of the hematoma
(including the tear of dissection if possible), and select the balloon
length to fully cover the hematoma to avoid shifting of the
hematoma. With regard to balloon size, the minimum size is
chosen to maintain antegrade ﬂow of the true lumen. The balloonis inﬂated for a long time (60–120 s), and then an IABP is inserted to
maintain coronary blood ﬂow in the true lumen. Reviewing our
case series, in Case 1, we avoided shifting of the hematoma and
stent implantation according to the above-described concept. In
Case 2, we could not avoid shifting the hematoma, probably
because the balloon length was not sufﬁcient to fully cover the
hematoma, and the patient was thus ﬁnally obliged to undergo
multiple stent implantations. In Case 3, despite our challenge to
recanalize the dissected artery, the patient had to be conserva-
tively managed because of inability to cross the lesion. However,
antegrade coronary ﬂow was restored, probably owing to the
diastolic augmentation of IABP mechanical support. At a later date,
when another SCAD developed at the other coronary arterial
segment, we used conservative therapy because the ST–T deviation
was resolved and the patient’s chest pain was relieved. This
indicated the clinical beneﬁt of conservative strategy in case of
spontaneous relief of ongoing ischemia.
Conclusion
We experienced four SCAD episodes in three female patients.
Each therapeutic strategy resulted in a different procedural and
clinical outcome. In case of ongoing ischemia requiring immediate
recanalization, long-length balloon angioplasty might be a ﬁrst-
line strategy to avoid shifting of hematomas and stent implanta-
tion. Additionally, treatment with vasodilators might be a potential
pharmacological option to avoid recurrence of SCAD.
Conﬂict of interest
The authors declare no conﬂict of interest.
Acknowledgment
This work was supported by a Grant-in-Aid for Scientiﬁc
Research C (26461075) from the Ministry of Education, Science,
Sports and Culture, Japan (to K.T.).
References
[1] Vrints CJ. Spontaneous coronary artery dissection. Heart 2010;96:801–8.
[2] Alfonso F, Paulo M, Lennie V, Dutary J, Bernardo E, Jime´nez-Quevedo P, Gonzalo
N, Escaned J, Ban˜uelos C, Pe´rez-Vizcayno MJ, Herna´ndez R, Macaya C. Sponta-
neous coronary artery dissection: long-term follow-up of a large series of
patients prospectively managed with a ‘‘conservative’’ therapeutic strategy.
JACC Cardiovasc Interv 2012;5:1062–70.
[3] Tweet MS, Hayes SN, Pitta SR, Simari RD, Lerman A, Lennon RJ, Gersh BJ,
Khambatta S, Best PJ, Rihal CS, Gulati R. Clinical features, management, and
prognosis of spontaneous coronary artery dissection. Circulation 2012;126:
579–588.
[4] Koul AK, Hollander G, Moskovits N, Frankel R, Herrera L, Shani J. Coronary
artery dissection during pregnancy and the postpartum period: two case
reports and review of literature. Catheter Cardiovasc Interv 2001;52:88–94.
[5] Hampole CV, Philip F, Shaﬁi A, Pettersson G, Anesi GL, Patel JB, Menon V.
Spontaneous coronary artery dissection in Ehlers–Danlos syndrome. Ann
Thorac Surg 2011;92:1883–4.
[6] Saw J, Ricci D, Starovoytov A, Fox R, Buller CE. Spontaneous coronary artery
dissection: prevalence of predisposing conditions including ﬁbromuscular
dysplasia in a tertiary center cohort. JACC Cardiovasc Interv 2013;6:44–52.
[7] Xin-He Y, Cheng-Jian Y, Yan J, Xin XS, Jia-Ning C, Zhen-Jie Y, Feng D. A
successful emergency management of spontaneous coronary artery dissection
and review of the literature. Am J Emerg Med 2013;31:1156.e1–6.e.
[8] Tsujita K, Miyazaki T, Kaikita K, Chitose T, Takaoka N, Soejima H, Tayama S,
Hokimoto S, Sugiyama S, Ogawa H. Premenopausal woman with acute myo-
cardial infarction caused by spontaneous coronary artery dissection and
potential association with coronary vasospasm. Cardiovasc Interv Ther
2012;27:121–6.
[9] Porto I, Aurigemma C, Pennestri F, Rebuzzi AG. Intravascular ultrasound-
documented healing of spontaneous coronary artery dissection. Circ Cardio-
vasc Interv 2010;3:519–22.
[10] Nakagawa M, Shite J, Shinke T, Otake H, Okada K, Okita Y, Hirata K. Ability of
optical coherence tomography to visualize the entry port of spontaneous
coronary artery dissection. Circ J 2011;75:2505–7.
